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(54) Single point mooring system 

(57) Single point mooring system, with at the bottom end thereof connecting points for risers 20 which 
supply products from deep-water wells, said connecting points being arranged at the outer circumference of a 
bottom structure 26, 28 of greater diameter than a central part 10, each connecting point continuing into an 
upgoing conduit 30 converging towards the central part 10 which encloses a corresponding vertical conduit 34 
dimensioned for accommodating a riser guided there through. 




Fig. 2 

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 

This print takes account of replacement documents submitted after the date of filing to enable the application to comply 
with the formal requirements of the Patents Rules 1990. 
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STWCTjK POINT MOORING SYSTEM 
The invention relates to a single point mooring 
system, comprising a central part to be anchored to the 
seabed, enclosing at least one conduit and having at the 
5 bottom end connecting points for risers. 

Increasingly existing tankers are being employed as 
Floating Production and Offshore Storage (FPSO) systems. 
Such tankers are to be connected by means of flexible 
risers to subsea oil production wellheads and to receive 
10 the well fluids and to separate this fluid into oil, water 
and gas. The oil is subsequently stored in the tanker's 
cargo tanks awaiting trans shipment to shore once the 
tanker itself or by a second tanker to which the cargo is 
transferred at the oil production site. 
15 In roost cases the production tankers are being moored 

by a Single Point Mooring (SPM) System of the kind as 
described above. Such system is well known in the industry 
and e.g. discussed in US Patent 4 254 523. 

Due to the need to increase the efficiency of such 
20 systems, there is an increasing requirement to connect as 
many subsea wellheads as possible to the tanker. 

Obviously the flexible risers, which provide the flow 
paths between the wellheads and the tanker deck (on which 
the oil water and gas separation plant is placed) have to 
25 be routed through the Single Point Mooring System, 

particularly through the area where the actual rotating 
weathervaning interfaces of such Single Point Mooring 
System are provided. 

It is equally obvious that, if one increases the 
30 number of flexible rises, this also requires a larger 
rotating interface diameter. 

As there is a need to provide a certain minimum 
spacing between adjacent risers for reasons of access and 
to prevent risers contacting each other in bad weather, the 
35 need to resort to large rotating interface diameters when 
employing say 20 nor 30 risers becomes such that large 
costs are incurred in the fabrication and design of the 
Single Point Mooring System, particularly the rotating 



interface i.e. the bearing system becomes a difficult and 
costly component. 

These costs are mainly due to the overall size of the 
components and the need to machine these to strict 
5 tolerances. In addition to this the tanker structure to 
support these components becomes large and in some ships it 
even becomes impractical to incorporate such large diameter 
turrets . 

Consequently there is a need to minimize the rotating 
10 interface diameter while still allowing a large space at 
the underside of the turret to pull in all risers at their 
preferred spacing. Also the hook-up and inspection of the 
upper riser termination flange without resorting to divers 
is preferred as it enhances safety and reduces operational 
15 costs. 

It is the object of the invention to achieve this with 
a simple structure, and according to the invention this is 
obtained in that: 

the connecting points are arranged at a distance from 
20 the central part in the vicinity of the outer 

circumference of a structure with enlarged diameter, 

connected to said central part, 

each connecting point continues into a short upgoing 
conduit which converges towards the central part, 
25 - the central part is provided with a number of vertical 

conduits, each ending at its lower end in the vicinity 
of the upper end of an upgoing conduit, 
each upgoing conduit and vertical conduit being 
dimensioned so as to accommodate a riser, introduced 
30 therein via the connecting point and extending to the 

upper opening of the vertical conduit. 
In a preferred embodiment the upgoing conduits are 

arranged in a detachable spacer frame, to be attached to 

the underside of the central part. 
35 Preferably each vertical conduit is provided at its 

upper end with a riser hang-off coupling. 

The invention will be elucidated on the hand of the 

accompanying drawings . Herein shows: 
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Figure 1 a general view of a tanker moored to a 
mooring system according to the invention. 

Figure 2 a schematic cross-section through the 
structure according to the invention. 
5 In figure 1 reference numeral 2 denotes a large 

tanker, used as a floating production and offshore storage 
system floating on the surface 4 of a body of water 6. The 
mooring system is denoted generally with reference numeral 8; 
it comprises a central part 10 , connected to a bottom 

10 structure 12 with a diameter which is considerable greater 
than the diameter of the centrtal part 10. The mooring 
system is anchored to the seabed 14 by means of anchor 
chains 16. The interface between the conduits in this 
central part and the storage and production facilities on 

15 the tanker are not shown. 

The tanker 2 is used to store and process the products 
which are delivered by the wellheads 18 via flexible risers 
20. These risers are connected to the bottom structure 12 
of the mooring system 8 . 

20 As explained herein before for economical reasons as 

many risers as possible are to be connected to the mooring 
system, yet they must have sufficient spacing. In the known 
mooring system this results into a central part 10 with a 
very large diameter, which is both uneconomical and costly, 
25 making it necessary to use interfaces with a large 

diameter. The uniqued structure proposed by the invention 
makes it possible to use a central part 10 with relatively 
small diameter, yet to accommodate a great number of risers 
at sufficient mutual distances. The whole structure is very 
30 simple. 

The central part or turret 10 is secured to the vessel 
2 by means of a bearing system 22. At its bottom this 
central part is connected by means of releasable 
connections 24 to a frame 26 which supports at its lower 
35 side a ring 28. The frame 28 supports a number of upgoing 
conduits 30, extending upwardly from the ring 28, 
converging towards each other at their upper ends 32 and 
ending below the central part 10. This central part 
accommodates a number of vertical conduits 34, of which the 
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respective lower ends lie above the respective upper ends 
of the conduits 30. 

Each riser is guided, using a hook-up wire (not shown) 
through a respective one of the upgoing conduits 34 and 
5 vertical conduits 34 and is then attached to the upper end 
of its vertical conduit by a locking arrangement 36. This 
can be the well-known, so-called riser "hang-off coupling 11 . 

The frame 26 is detachable at 24 and can be installed 
upon completion of the ship and turret; it can be removed 
10 in sheltered water, for instance prior to docking. 

As the drawings show a relatively large number of 
risers can be accommodated with a turret of relatively 
small cross-section. 
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CLAIMS: 

1. Single point mooring system, comprising a central part 
to be anchored to the seabed, enclosing at least one 
conduit and having at the bottom end connecting points for 

5 risers, characterised in that: 

- the connecting points are arranged at a distance from 
the central part in the vicinity of the outer 
circumference of a structure with enlarged diameter, 
connected to said central part, 
10 _ each connecting point continues into a short upgoing 
conduit which converges towards the central part, 
the cental part is provided with a number of vertical 
conduits, each ending at its lower end in the vicinity of 
the upper end of an upgoing conduit, 
15 - each upgoing conduit and vertical conduit being 
dimensioned so as to accommodate a riser, introduced 
therein via the connecting point and extending to the upper 
opening of the vertical conduit. 

2. Mooring system according to claim 1, characterised in 
20 that the upgoing conduits are arranged in a detachable 

spacer frame, to be attached to the underside of the 
central part. 

3. Mooring system according to claims 1-2, characterised 
in that each vertical conduit is provided at its upper end 

25 with a riser hang-off coupling. 

4 . A mooring system substantially as hereinbefore 
described with reference to the accompanying drawings. 
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